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@ Examination apparatus for measuring oxygenation. 

@ An examination apparatus (1) for measuring oxygenation 
can examine a plurality of measurement tocations at the same 
time. The plurality of measurement locations may be a plurality 
of objects, persons or a plurality of parts of the same object or 
person. The examination apparatus comprises light source 
means (LD1m-LD4m. 3-1 to 3-m) for emitting electromagnetic 
radiation at a number of different wavelengths, a plurality of 
illumination-side fixtures (6-1 to 6-m), a plurality of detection 
side fixtures (7-1 to 7-m), transmitted light detection means (4), 
and a computer system (2) for controlling the apparatus and 
analysing the results. The light source means typically emit near 
Infrared light radiation of four different wavelengths. Trans- 
mitted radiation from the plurality of measurement locations are 
sequentially measured with a time-shan'ng method. 
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Description 

Examination Apparatus For Measuring Oxygenation 

The present Invention relates to the apparatus for measuring the oxygen concentration in objects such as 
organs, e.g. the cerebral tissues, of a human body or animals, especially relates to the apparatus for measuring 
6 the oxygenation of hemoglobin in blood and that of cytochrome in ceils by detecting their effect on 
electromagnetic radiation. 

In general, in diagnosing the function of the body organ, e.g. the cerebral tissues, it is a fundamental and 
important parameter whether the oxygen quantity in the body organ is sufficient and it is suitably used. 
Supplying body organs with sufficient quantity of oxygen is indispensable for the growth ability of foetuses and 

10 new-born infants. If the supply of oxygen is Insufficient, the death rates of foetuses and new-born infants are 
high, and even if they live serious problems in body organs may remain as a consequence. The insufficiency of 
oxygen affects every body organ, especially causes a serious damage in the cerebral tissues. 

To examine the oxygen quantity in body organs readily and at the early stage of illness, an examination 
apparatus disclosed in US'A-4.281.645 has been developed, in this kind of examination apparatus, the 

15 variation of oxygen quantity in body organs, especially in the brain is measured through the absorption 
spectrum of near infrared light in which the absorption Is caused by the hemoglobin which is an 
oxygen-carrying medium in blood and the cytochrome a, as which performs oxydation-reductlon reaction In 
cells. As shown in Fig. 4(a), the absorption spectra of near infrared light (700 to 1300 nm), aKb02 and OHb by 
. oxygenated hemoglobin {Hb02) and disoxygenated hemoglobin (Hb), respectively, are different from each 

20 other. And as shown in Fig. 4(b). the absorption spectra of that, acyoa and cxcy by oxidized cytochrome a. as 
(Cy02) and reduced cytochrome a. as (Cy). respectively, are different from each other. This examination 
apparatus utilizes the above-described absorption spectra of near infrared light. Four near infrared light rays 
with different wavelengths, Xi, Xa, X3 and X4 (e.g. 775 nm. 800 nm, 825 nm and 850 nm) are applied to one side 
of the patient's head with a time*sharing method and the transmission light rays from the opposite side of the 

25 head are in turn detected. By processing these four detected results with the prescribed calculation program, 
four unknown quantities, i.e. the density variations of oxygenated hemoglobin (HbOa), disoxygenated 
hemoglobin (Hb), oxidized cytochrome a, aa (CyOa) and reduced cytochrome a, 33 (Cy) are calculated and 
being based on these parameters, for example the variation of a cerebraf oxygen quantity is obtained. 
Fig. 5 shows a system outline of the above-described conventional examination apparatus 45. The 

30 conventional examination apparatus 45 includes; light sources such as laser diodes UD1 to LD4 which emit 
four near infrared light rays with different wavelengths of Xi. ^2, A.3 and X4. respectively; a light source control 
device 55 which controls output timing of the light sources LD1 to LD4; optical fibers 50-1 to 50-4 which 
introduces near Infrared light rays emitted by the light sources LD1 to UD4 to a patient's head 40; an 
Illumination-side fixture 61 which bundles and holds end portions of the optical fibers 50-1 to 50-4; a 

35 detection-side fixture 52 which is fitted to the prescribed position of the opposite side of the patient's head 40; 
a optical fiber 53 which is held by the detection-side fixture 52 and introduces transmitted near infrared light 
from the patient's head 40; a transmission light detection device 54 which measures transmission quantity of 
near infrared light by counting photons of near Infrared light introduced by the optical fiber 53; and a computer 
system 56 which controls the total examination apparatus and determines the variation of oxygen quantity in 

40 cerebral tissues being based on the transmission quantity of near infrared light 

The computer system 56 is equipped with a processor 62, a memory 63. output devices 64 such as a display 
and a printer, and an input device 65 such as a keyboard, and these devices are connected each other by a 
system bus 66. The light source control device 55 and the transmission light detection device 54 are 
connected to the system bus 66 as external l/O's. 

45 The light source control device 55 drives the light sources LD1 to LD4 by respective driving signals ACT1 to 
ACT4 as shown in Rg. 6(a) to 6(d) according to instructions from the computer system 56. As shown In Fig. 6 

one measuring period Mk (k = 1. 2 ) consists of N cycles of Cyl to CYn. At a phase (Pnl in an arbitrary cycle 

CYn, no light source of LD1 to LD4 is driven and therefore the patient's head 40 is not illuminated by the near 
infrared light from the light sources LD1 to LD4. At the phase <i)n2 the light source LD1 is driven and the near 

50 infrared iight with the wavelength of for example 775 nm is emitted from it. In the same manner, at the phase 
<I>n3 the light source LD2 is driven and the near infrared light with the wavelength of for example 800 nm is 
emitted from it; at the phase <I)n4 the light source UD3 is driven and the near infrared light with the wavelength 
of for example 825 nm is emitted from It; and at the phase OnS the iight source I-D4 Is driven and the near 
Infrared light with the wavelength of for example 850 nm is emitted from It. in this manner the light source 

55 control device 55 drives the light sources LD1 to LD4 sequentially with a time-sharing method. 

The transmission light detection device 54 is equipped with a filter 57 which adjusts the quantity of near 
infrared light outputted from the optical fiber 53; lenses 70 and 71 ; a photomultiplier tube 58 which converts 
the light from the filter 57 into pulse current and outputs it; an amplifier 59 which amplifies the pulse current 
from the photomultiplier tube 58; an amplitude discriminator 60 which eliminates the pulse current from the 

60 amplifier 59 whose amplitude is smaller than the prescribed threshold value; a multi-channel photon-counter 
61 which detects photon frequency in every channel; for example a detection controller 67 which controls 
detection periods of the multi-channel photon-counter 61; a temperature controller 68 which controls the 
temperature of a cooler 69 containing the photomultiplier tube 58. 
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In use of the above-described examination apparatus, the llluminatlon-slde fixture and the detection-side 
fixture are firmly fitted to the prescribed positions of the patient's head 40 by using a tape or the like. After that, 
the light sources LD1 to LD4 are driven by the light source control device 55 as shown in Fig. 6(a) to 6(d) i 
respectively, so that the four near infrared light rays with different wavelengths are emitted from the light 
sources LD1 to LD4 sequentially with the time-sharing method, and the light rays are introduced by the optical • 5 
fibers 50-1 to 50-4 to the patient's head 40. As bones and soft tissues in the patient's head 40 are transparent 
to the near infrared light, the near infrared light is partially absorbed mainly by hemoglobin in blood and 
cytochrome a, aa in cells and outputted to the optical fiber 53. And the optical fiber 53 introduces the light to 
the transmission light detection device 54. At the phase Onl no light source of LD1 to LD4 Is driven, so that the 
transmission light detection device 54 does not receive the transmission light originally emitted from the light 10 
sources LD1 to LD4. At this phase the transmission light detection device 54 detects dark light. 

The photomultiplier tube 58 in the transmission light detection device 54 is the one for photon-counting 
which has high sensitivity and operates at high response speed. The output pulse current from the 
photomultiplier tube 58 is sent to the amplitude discriminator 60 through the amplifier 59. The amplitude 
discriminator 60 eliminates the noise component whose amplitude is smaller than the prescribed amplitude 15 
threshold and sends only the signal pulse to the multi-channel photon-counter 61. The multi-channel 
photon-counter 61 detects photon number only in the periods To which is made synchronized with the driving 
signals ACT1 to ACT4 for the respective light sources LD1 to LD4 as shown In Fig. 6(a) to (d) by a control 
signal CTL as shown in Fig. 6(e) from the detection controller 67. and counts detected photon number of every 
light with each wavelength sent from the optical fiber 53. The transmission data of every near infrared light with 20 
each wavelength are obtained through the above-described procedure. 

That is. as shown in Fig. 6(a) to (e). at the phase (Dni in the cycle CYn of light source control device 55 no 
light source of LD1 to LD4 Is driven, therefore the dark light data d are counted by the transmission light 
detection device 54. At the phases <^n2 to (t>n5 the light sources LD1 to LD4 are sequentially driven with the 
time-sharing method and the transmission light detection device 54 sequentially counts the transmission data 25 
Txi, Tx2. Tu and Tx4 of the respective near infrared light rays with different wavelengths Xz, Xa and X4. 

The counting of the dark light data d and the transmission data Txi. Tx2. Tu and Tx4 which Is sequentially 
performed In the cycle CYn, is continued N times from CY1 to CYn. That is. one measuring period Mk (k = 1 . 2. * * 

) Includes N cycles. A concrete example is as follows; if one cycle Is 200 jisec and N Is 10000, the measuring 

period Mk becomes 2 sec. At the time of finishing of one measuring period Mk, the counting result of the dark 30 
light data D 

( =J,d/CYn, 



and the counting results of the transmission data Tjn, Tm. T13 and Tu (= 
N 

S tAj / CYn) 
n=l 



40 
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are transferred to the computer system 56 and stored in the memory 63. 

The processor 62 performs the subtraction of the dark light component by using the combination of the 
transmission data and the dark data (Txi. Tx2. T;^, T^. D)Mk being stored in the memory 63 after one measuring 
period Mk and the combination of those (T>.i. Tx2. Txs, Tx4, D)Mo at the start of measuring, and calculates the ^ 
variation rates off the transmission light ATm . ATx2, ATw and ATx4. That is. the variation rates of the transmission 
light ATxi, ATx2, ATw and ATx^ are calculated as: 

ATxi = log [(Txj-D)Mk|(Txi-D)Mo] (j = 1 to 4). (1) 
The use of logarithm in the above calculation of ATxj is to express the variation as an optical density. 

Using the above-calculated variation rates of the transmission light ATxi, ATx2. ATw and ATu. density 
variations of oxygenated hemoglobin (HbOa), disoxygenated hemoglobin (Hb), oxidized cytochrome a, as 
(CyOa) and reduced cytochrome a, as which are expressed as Z^XHbOg AXHb, AXcyOg and AXcy. respectiveiy, 
can be detemnined. That Is, each of density variations of AXHb02 AXcyoa and AXcy is calculated as: 

60 



65 
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where ay is an absorption coefficient of each component i {HbOz, Hb, CyOz, Cy) for each Wavelength { Xi A2. 
X3, X4) and is predetermined from Fig. 4(a) and (b), and £ is the length of the patient's head 40 along the 

10 travelling direction of the near infrared light. 

As the above-detected density variation components. AXHb02 , AXHb, AXcyo^ and AXcy, reflect the variation 
of oxygen quantity in the brain, the variation of oxygen quantity in the brain can be known by outputting these 
detected results from the output device 64 and the diagnosis is made being based on these results. 
By the way, it is sometimes desired in the foregoing examination apparatus to examine not only one object 

15 person but also plural object persons at the same time, or to examine not only one part of an object person but 
also plural parts substantially at the same time, to improve the efficiency of the examination system. But the 
foregoing conventional examination apparatus could not satisfy the above requirements, because merely one 
pair of the illumination-side fixture 51 and the detection-side fixture 52 is equipped in the conventional 
examination apparatus. 

20 According to this invention an examination apparatus for measuring the oxygenation of objects by 
electromagnetic wave transmission spectrophotometry, comprising: 
light source means for sequentially emitting electromagnetic radiation at a number of different wavelengths; 
transmitted light detection means for detecting electromagnetic radiation transmitted through an object and 
outputting transmission light data; and, 
25 a computer system for controlling the light source means and the transmitted light detection means and for 
receiving the transmission light data from the transmission light detection means and calculating the 
oxygenation parameters; 
is characterised in that the examination apparatus also includes: 

a plurality of iiiumination-side fixtures for applying electromagnetic radiation emitted by the light source 
30 means to a plurality of measurement locations; and, 

a plurality of detection-side fixtures for receiving electromagnetic radiation transmitted through the plurality 
of measurement locations and coupling the transmitted electromagnetic radiation to the transmitted light 
detection means; 

the computer system calculating the oxygenation parameters for each of the plurality of measurement 
35 locations. 

An advantage of the present invention is that it provides an examination apparatus with a high system 
efficiency which can examine a plurality of measurement locations at substantially the same time. 

Particular embodiments of examination apparatus in accordance with tliis invention will now be described 
with reference to the accompanying drawings, in which:- 
40 Figure 1 is a block diagram of an examination apparatus according to a first embodiment of the present 

invention; 

Figure 2 shows timing-charts to explain the oepration of the examination apparatus shown in Figure 1. 
where Figure 2(a) to (f) are time-charts of a light source control signal LAC1, a driving signal ACTX1, a 
light source control signal LACm and a driving signal ACTXm, respecth^ely; 
45 Figure 3 is a block diagram of an examination apparatus according to a second embodiment of the 

present invention; 

Fig. 4(a) and (b) are graphs showing absorption spectra of hemoglobin and cytochrome, respectively; 
Fig. 5 is a block diagram showing a system constitution of a conventional examination apparatus; and 
Fig, 6(a) to (e) are time-charts of driving signals ACT1 to ACT4 and a control signal CTL, respectively. 
50 Embodiments of the present invention are hereafter described with referring to the attached drawings. 
Fig. 1 shows a system constitution of an examination apparatus according to the first embodiment of the 
invention. In the examination apparatus shown in Fig. 1, plural light source control devices 3-1 to 3-m and one 
transmission light detection device 4 are connected to a computer system 2. Each of light source groups 
GLD1 to GLDm Is connected to and driven by the corresponding one of light source control devices 3-1 to 
55 3-m. The light source group GLD1 is equipped with four light sources LD1 1 . LD21 , LD31 and LD41 which emit 
four near infrared light rays with respective wavelengths A.i . X3. and X4. In the same manner, the light source 
group GLDm is equipped with four light sources LDim. LDem, LDam and LD4m which emit four near infrared light 
rays with respective wavelengths Xi, X2. X3, and Xa. 
Optical fibers 5-11 to 5-41 are connected to the respective light sources LD11 to LD41 in the light source 
60 group GUD1 to introduce emitted near Infrared light rays. Ends of the optical fibers are held by an 
illumination-side fixture 6-1. In the same manner, optical fibers 5-1 m to 5-4m are connected to the respective 
light sources LD1m to LD4m in the light source group GLDm and ends of the optical fibers 5-1m to 5-4m are 
held by an illumination-side fixture 6-m. The examination apparatus 1 is equipped with the plural light source 
groups GLD1 to GLDm and the plural illumination-side fixtures 6-1 to 6-m. one of the illumination fixtures 
65 corresponding to one of the light source groups. Plural detection-side fixtures 7-1 to 7-m correspond to the 
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respective illumination-side fixtures 6-1 to 6-m. Optical fibers 8-1 to 8-m are held by the respective 
detection-side fixtures 7-1 to 7-m and are connected to a common transmission light detection device. 

In the examination apparatus with the foregoing constitution, the computer system 2 gives a light source 
control signal LAC1 to the light source control device 3-1 with a timing shown in Fig. 2(a) and also gives a light 
source control signal LACm to the light source control device 3-m with a timing shown in Fig. 2(c). In the 5 
time-charts of Fig. 2(a) to (d), assuming that there equipped are two light source control devices, two light 
source groups, two illumination-side fixtures and two detection-side fixtures, 'm" is selected to be "2*. When 
the light source control signal LAC1 is given to the light source control device 3-1, the light source control 
device 3-1 sequentially sends driving signals ACT11 to ACT41 to the respective light sources LD11 to LD41 as 
shown in Fig. 2(b). Responding to these driving signals, the near infrared light rays with different wavelengths io 
Xi to X2 are emitted from the respective light sources LD11 to LD41 in the light source group GLD1 and are 
made incident on for example a head 10 of an object person 9. Transmission light rays from the head 10 are 
sent to the transmission light detection device 4 and transmission quantities txi, Tx2, Tu and Tx4 are counted by 
the transmission light detection device 4. 

After making the driving signals ACT1 1 to ACT41 be sequentially outputted according to the light source 15 
control signal LAC1, sequentially driving light sources LD11 to LD41 in the light source group QLD1 and 
counting the transmission quantities Txi , Tx2. Txs and Tx4 of the near Infrared light rays transmitted from the head 
1 0. the computer system 2 sends the light control signal LACm to the light source control device 3-m as shown 
In Fig. 2(c). When the light source control signal LACm is given to the light source control device 3-m. the light 
source control device 3-m sequentially sends driving signals ACTIm to ACT4m to the respective light sources 20 
LDml to LD4m as shown in Fig. 2(d). Responding to these driving signals, the near infrared light rays with 
different wavelengths Xi to Xa are sequentially emitted from the respective light sources LD1 m to LD4m in the 
light source group GLDm and are made incident on for example a part of a leg 11 of the object person 9. 
Transmission light rays from the leg 11 are sent to the transmission light detection device 4 and the 
transmission quantities Txi', Tx2', T13 and Txa' are counted by the transmission light detection device 4. By 25 
giving the light source control signals LAC1 and LACm alternately to the respective light source control 
devices 3-1 and 3-m from the computer system 2 so as to alternately illuminate the head 10 and the leg 1 1 with 
a time-sharing method, the transmission quantities Txi, Tw. Txa and Ju and the transmission quantities Txi Tx2'. — - 
Jia' and Ti/ are alternately counted over a predetermined measuring period so that transmission quantity data 
Txi. Tx2, Tx3 and Tx4 and transmission quantity data Txi', Ti2\ Txa' and Tx4' are obtained. 30 

In the foregoing examination apparatus according to the first embodiment of the present invention, there 
equipped are the one computer system 2. the plural light source control devices 3-1 to 3-m. the plural light 
source groups GLD1 to GLDm, the plural illumination-side fixtures 6-1 to 6-m and the plural detection-side 
fixtures 7-1 to 7-m. and the transmission quantities of the near infrared light rays transmitted from the plural 
parts of an object person are alternately measured with a time-sharing method. Therefore, the efficiency of use 35 
of the computer system 2 can be greatly improved. 

Though in the foregoing description it Is assumed that the plural light source control devices 3-1 to 3-m drive 
the respective light source groups GLD1 to GLDm. the examination apparatus of the Invention may be 
constituted with only one light source control device for driving the plural light source groups GLD1 to GLDm. 
Moreover, though in the foregoing description it Is assumed that the plural parts of one object person are 40 
measured with a time-sharing method, for example the same part of plural object persons may be measured 
with a time-sharing method with the same constitution as in the foregoing. 

Fig. 3 shows a system constitution of an examination apparatus according to the second embodiment of the 
present invention. In an examination apparatus 21, one light source control device 28 and plural transmission 
light detection devices 23-1 to 23-m are connected to a computer system 22. The light source control device 45 
28 sequentially drives plural light sources LD1 to LD4. After the light source LD1 has been driven and 
transmission quantities have been counted by the transmission light detection devices 23-1 to 23-m, the light 
source LD2 is driven. To each of the light sources LD1 to LD4 is connected one corresponding group of optical 
fiber groups which have optical fibers 23-11 to 24-1 m. 24-21 to 24-2m, 24-31 to 24-3m and 24-41 to 24-4m. 
respectively. Ends of the optical fibers 24-11 to 24-41 through ends of the optical fibers 24-1 m to 24-4m are 50 
bundled and held by illumination-side fixtures 25-1 through 25-m. respectively. Plural detection-side fixtures 

25- 1 to 25-m. Ends of optical fibers 27-1 to 27-m are held by the respective detection-side fixtures 26-1 to 

26- m. The optical fibers 27-1 to 27-m are connected to the respective transmission light detection devices 23-1 
to 23-m. 

In the examination apparatus 21. when the computer system 22 gives a light source control signal LAC to 55 
the light source control device 28. the light source control device 28 firstly drives the light source LD1 through 
a driving signal ACT1 so that the light source LD1 emits near Infrared light with wavelength Xi. The near 
Infrared light with the wavelength X^ emitted from the light source LD1 is divided and introduced to for example 
object persons, heads 40-1 to 40-m by the respective optical fibers 24-11 to 24-1 m. Therefore, the heads 40-1 
to 40-m are simultaneously Illuminated by the near infrared light rays with the wavelength Xi emitted from the 60 
light source LD1. Transmitted near Infrared light rays v^^th the wavelength X^ from the heads 40-1 to 40-m are 
sent to the respective transmission light detection devices 23-1 to 23-m substantially at the same time and 
thereby the transmission quantities from the heads 40-1 to 40-m are counted. The transmission light detection 
devices 23-1 to 23-m temporarily store counted data of the transmission quantities and sequentially send 
counted data con-esponding to the transmitted near Infrared light rays with the wavelength Xi from the heads 65 
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40-1 to 40-m to the computer system 22 in a time-sharing method. After these procedures the computer 
system 22 gives the second light source control signal LAC to the light source control device 28. The light 
source control device 28 drives the light source LD2 through a driving signal ACT2 so that the light source LD2 
emits near infrared light with wavelength Xa. In the same manner as the above-described procedure, the near 

5 infrared light rays with the wavelength X2 from the heads 40-1 to 40-m are sent to the respective transmission 
light detection devices 23-1 to 23-m substantially at the sam6 time and thereby the transmission quantities 
from the heads 40-1 to 40-m are counted. Counted data of the transmission quantities from the heads 40-1 to 
40-m are sequentially sent to the computer system 22 with the time-sharing method. 

In the same manner, the light source LD3 is driven, transmission quantities of near infrared light rays with 

10 wavelength ^ from the heads 40-1 to 40-m are counted and counted data of the transmission quantities are 
sequentially sent to the computer system 22. Then, the light source LD4 is driven and counted data of 
transmission quantities of near infrared light rays with wavelength Xa from the heads 40-1 to 40-m are 
sequentially sent to the computer system 22. The plural object persons' heads can be examined by the 
foregoing procedure. 

15 In the foregoing examination apparatus according to the second embodiment of the Invention, the plural 

optical fibers are connected to each of light sources, for example the heads 40-1 to 40-m of the plural object 

persons are simultaneously illuminated and the transmission quantities from the heads 40-1 to 40-m are 

counted by the respective plural transmission light detection devices 23-1 to 23-m. Therefore, the system 

efficiency of the computer system 22 can be improved. 
20 Though in the foregoing description of the second embodiment it is assumed that the same part, for 

example the head, of the plural object persons are examined, this embodiment may be adapted to the 

examination of plural parts of the one object person. 
Though each light source group has plural light sources in the foregoing description of the embodiments, 

the electromagnetic waves with different wavelengths may be obtained by filtering a white light emitted from 
25 one white light source. And the electromagnetic wave emitted from the light source is not limited to near 

infrared light, that is, far infrared iight. visible light, microwave, etc. may be used. 
Moreover, the application of the examination apparatus according to the present invention is not limited to 

the medical field but covers many fields including mere measurements. And measuring objects are not limited 

to object persons but may be general objects. 

30 



Claims 

35 

1. An examination apparatus for measuring the oxygenation of objects by electromagnetic wave 
transmission spectrophotometry, comprising: 

light source means (LD1m-LD4M, 3-1 to 3-m) for sequentially emitting electromagnetic radiation at a 
number of different wavelengths ; 
40 transmitted light detection means (4) for detecting electromagnetic radiation transmitted through an 

object and outputting transmission light data; and. 

a computer system (2) for controlling the light source means (LD1m-LD4m, 3-1 to 3-m) and the 
transmitted light detection means (4) and for receiving the transmission light data from the transmission 
iight detection means (4) and calculating the oxygenation parameters; 
45 characterised in that the examination apparatus also includes : 

a plurality of illumination-side fixtures (6-1, ... 6-m) for applying electromagnetic radiation emitted by 
the light source means (LD1 m-LD4m) to a plurality of measurement locations; and. 

a plurality of detection-side fixtures (7-1. ... 7-m) for receiving electromagnetic radiation transmitted 
through the plurality of measurement locations and coupling the transmitted electromagnetic radiation to 
50 the transmitted iight detection means ; 

the computer system (2) calculating the oxygenation parameters for each of the plurality of 
measurement locations. 

2. An examination apparatus as claimed in claim 1, wherein the plurality of measruement locations are a 
pluralityof parts of the same object, person or aninri&l. . 

55 3. An examination apparatus as claimed in claim 1, wherein the plurality of measurement locations are 

located on a plurality of objects, persons or animals. 

4. An examination apparatus as claimed in any one of the preceding cl^ms. wherein the light source 
means comprises a plurality of light source groups (GLDI-GLDm), each light source group being 
connected to a corresponding one of the plurality of illumlnatlon-side fixtures (6-1 to 6-m) ; and, 

60 the transmitted light detection measn comprises a single common transmission light detection device 

(4) connected to the plurality of detection-side fixtures (7*1 to 7-m). 

5. An examination apparatus as claimed in claim '4, wherein the plurality of light source groups 
(GLDI-GLDm) are driven by a corresponding plurality of light source control means (3-1 to 3-m) in 
accordance with instructions sent from the computer system (2) . 

65 6. An examination apparatus as claimed in claim 4. wherein the plurality of light source groups 
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(GLD1-GLDm) are driven by a single common Hght source control means (3) in accordance with 
instructions sent from the computer system (2). 

7. An examination apparatus as claimed in any one of claims 4. 5 or 6; wherein the plurality of 
measurement locations are Illuminated by the electromagnetic radiation successively introduced by the 
plurality of light source groups (GLD1-GLDm) in a manner such that a second light source group emits 5 
the elecromagnetic radiation after a first light source group has finished emitting the electromagnetic 
radiation of all of the different wavelengths. 

8. An examination apparatus as claimed in any one of claims 1 to 3, wherein the light source means 
comprises one common light source group (LD1-LD4) connected to the plurality of illumination-side 
fixtures (25-1 to 25-m) ; and. 

the transmission light detection means comprises a plurality of transmission light detection devices 
(23-1 to 23-m), the plurality of transmission light detection devices (23-1 to 23-m) being connected to 
corresponding ones of the detection-side fixtures (26-1 to 26-m). 

9. An examination apparatus as claimed in claim 8, wherein the plurality of measurement locations are 
illuminated by respective electromagnetic radiation of the same wavelength substantially at the same 15 
time; and, 

the plurality of transmission light detection devices (23-1 to 23-m) temporarily store their respective 
transmission light data and sequentially send the respective transmission light data with a time-sharing 
method to the computer system (22) . 
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FIG. 4(a) 
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